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General
Measurement of interaction energies (ΔG) and error analysis
The folded/unfolded ratios were measured by proton NMR spectra at room temperature (~ 25°C). The peak areas corresponding to the ortho methyl proton in the The error in the folding energies was estimated to be 0.03 kcal/mol based on a conservative estimate of the NMR measured folded/unfolded ratio of ±5%. 
Synthesis of Balance 2:
Hydrogenation was carried out following a literature procedure. 4 Balance 1 (1mmol) was dissolved in 5 ml of ethyl acetate, and mg of Pd/C (10%) was added. The mixture was stirred at room temperature for 24 h under a hydrogen atmosphere (using balloon). The solution was filtered through a pad of celite and concentrated to dryness. 
Synthesis of balance 3:
Anthracene (1 mmol) and 1 mmol of N-(2'-methyl-4-nitrophenyl)maleimide (6) was dissolved in 5 ml xylene. The mixture was refluxed overnight under nitrogen atmosphere.
The reaction mixture was concentrated using rotary evaporator and the crude product was purified by flash chromatography to afford balance 3 in 88% yield. The NMR data were consistent with those reported elsewhere. 
Synthesis of Balance 4:
Procedure: 10 mmol of 2-methyl-4-nitroaniline was added under stirring to a solution containing 10 mmol of known anhydride (7) and 0.5 ml triethylamine in 10 ml of DMF.
The mixture was heated at 120°C for 6h in a sealed tube after which the reaction was cooled to room. The mixture was poured in 50 ml of 10% HCl solution and the aqueous solution was extracted three times with 15 ml portions of diethyl ether. 
Computational method
Conformational search for the "folded" and "unfolded" conformers began by performing Monte Carlo molecular mechanics calculation with MMFF force field (Spartan '10). The "conformational distribution" option was utilized.
Two low-energy conformers were found and the structures were then re-optimized at B3LYP/6-31+G(d) using the Gaussian 09 program suite. In order to ensure the optimized structures are stable conformers and not transition-state conformers, frequency calculations were performed using the same level of theory applied in the optimization calculations, which resulted imaginary frequencies of zero for both conformers.
Single-point energy calculations of the optimized conformers were performed using a dispersion-corrected B3LYP-D3 level of theory with 6-31+G(d) basis set. 
